Background and purpose: Tooth decay is the most common chronic childhood disease and American Indian (AI) children are at increased risk. Pediatric primary care providers are in an opportune position to reduce tooth decay. The purpose of this study was to integrate and evaluate a pediatric oral health project in an AI, pediatric primary care setting. Methods: The intervention set included caregiver education, caries risk assessment, and a same-day dental home referral. All caregiver/child dyads age birth to 5 years presenting to the pediatric clinic were eligible (n = 47). Conclusions: Most children (n = 35, 91.1%) were scored as high risk for caries development. Of those with first tooth eruption (n = 36), ten had healthy teeth (27.8%) and seven had seen a dentist in the past 3 months (19.4%). All others were referred to a dentist (n = 29) and 21 families (72.4%) completed the referral. Implications for practice: In fewer than 5 min per appointment (x = 4.73 min), the primary care provider integrated oral health screening, education, and referral into the well-child visit. Oral health is part of total health, and thus should be incorporated into routine well-child visits.
Introduction
Tooth decay, also known as early childhood caries (ECC), is a public health crisis. The most common chronic childhood disease, the prevalence of ECC in U.S. children aged 2-5 is 23% and increases to 55.7% for children aged 6-8 (Dye, Thornton-Evans, Li, & Iafolla, 2015 ) . A multifactorial infectious disease that can precipitate as soon as the first tooth begins to erupt, ECC can progress rapidly, causing detrimental effects on a child's overall health.
Caries rates among American Indian (AI) children aged 2-4 are five times that of non-AI children, and the rate of untreated primary tooth decay is nearly three times greater than in the general population (Schroth, Harrison, & Moffatt, 2009; U.S. Public Health Service, 2000) . ECC prevalence in AI 1-year-olds was 21.2% and 43.7% in 2-year-olds (Ricks, Phipps, & Bruerd, 2015) . The prevalence of ECC is especially high among AI children for reasons that span the ecologic framework including poverty, diet, limited access to prevention and treatment services (American Academy of Pediatrics, 2011; Warren et al., 2009) , and poor oral health literacy among caregivers (Lee et al., 2011; Vann, Lee, Baker, & Divaris, 2010) . outnumbered visits to dentists 250:1 for this age group (American Academy of Pediatrics, 2008 Pediatrics, , p. 1387 ). Therefore, adequately addressing ECC requires interprofessional collaboration. Pediatric primary care providers are in an opportune position to provide oral health screenings, education, interventions, and dental referrals (Kagihara, Niederhauser, & Stark, 2009; Kawashita et al., 2011) .
Based on a thorough review of literature, a three-part oral health intervention was designed and implemented in an AI, pediatric, primary-care setting. The goal was to facilitate the integration of sustainable pediatric oral health initiatives into the well-child appointment. Three specific aims included (a) educate 100% of parents/caregivers of children age birth to 5 years on pediatric oral health promotion, ECC prevention, and self-care behaviors; (b) increase dental home referrals of eligible children by 100% in AI children younger than 5 years with first tooth eruption; and (c) conduct a caries risk assessment on 100% of the AI pediatric patients age 6-months to 5 years, or younger with first tooth eruption.
With more children receiving services in primary care settings than dental settings, pediatricians and other pediatric healthcare providers may be the only sources of preventative oral health education and care for very young children (Lewis et al., 2009) . To prevent ECC, reduce costs, and increase utilization of subsequent preventive services (Nowak, Casamassimo, Scott, & Moulton, 2014; Savage, 2004) , the primary care providers' role in pediatric oral health should include routine assessment of pediatric oral health status at well-child visits, verification of an established dental home by the first year of life (American Academy of Pediatric Dentistry, 2015; Ramos-Gomez, Crystal, Ng, Crall, & Featherstone, 2010; Ramos-Gomez, Crystal, Ng, Tinanoff, & Featherstone, 2010) , provision of education and anticipatory guidance for the primary caregiver, caries risk assessment (Duderstadt, 2014) , and routine fluoride varnish (FV) application at 6-month intervals (American Academy of Pediatric Dentistry, 2014) .
At this time, many state Medicaid programs will reimburse nondental professionals for oral health prevention services, but require that they receive oral health education to qualify (Sams, Rozier, Wilder, & Quinonez, 2013) . Researchers evaluated the impact of Colorado's nondental provider oral health education program. From 2009 to 2012, the proportion of low-income children who received oral health preventative services from a medical professional increased 16-fold (Braun et al., 2015) . Pierce, Rozier, and Vann (2002) found that dental screenings were easily incorporated into a busy pediatrics practice, and that doing so resulted in the identification and referral of those children who needed to be seen by a dentist.
Oral health literacy was emphasized in this project because pediatric clients depend on their caregiver (e.g., parent, grandparent, legal guardian) for access to oral health care . In "Oral Health in America," the Surgeon General stressed that if parents are unfamiliar with the importance and care of their child's primary teeth, they are unlikely to take appropriate action to prevent ECC or may fail to seek professional services (U.S. Public Health Service, 2000). Bridges et al. (2014) found caregivers' education attainment, income, and age were all negatively associated with decayed, missing, filled surfaces (dmfs) scores, suggesting that younger parents with fewer years of education and less income were more likely to have children with tooth decay than their counterparts. Miller, Lee, DeWalt, and Vann (2010) concluded that caregiver literacy scores, measured using the Rapid Estimate of Adult Literacy in Dentistry (REALD-30) were positively linked to the clinical oral health status of their children (OR = 1.14, 95% CI [1.05, 1.25], P = 0.003). Lee, Divaris, Baker, Rozier, Lee, and Vann (2011) studied racial differences of oral health literacy and determined that Caucasians had overall higher oral health literacy, with a mean score of 17.4 (SE = 0.2), compared to a mean score of 13.7 (SE = 0.3) for AIs and 15.3 (SE = 0.2) for African Americans. Thus, it was demonstrated that children from minority populations, even after controlling for important sociodemographic characteristics, were at an even greater risk for dental decay because of poor caregiver oral health literacy.
An oral health education intervention was applied with first-time mothers during pregnancy and again when the infant was 6 and 12 months old. The oral health status of the child was then assessed at age 20 months. The authors found that the intervention reduced the frequency of ECC from 8.1% to 1.1% (relative risk = 0.14) in two-parent families and from 16.3% to 4.5% (relative risk = 0.28) in one-parent families. This study demonstrated that increasing parental oral health literacy decreased the child's risk for ECC development (Plutzer & Keirse, 2011) .
In summary, an oral health screening, risk assessment, anticipatory guidance, and referral to a dental home by age 1 are critical elements to preventing ECC. These early prevention strategies are less invasive and more cost-effective than reactive interventions.
Methods

Design
This nonexperimental quality improvement project was designed to improve the oral health status of a convenience sample of AI pediatric clients through a threepart intervention; a caries risk assessment, oral health education, and a dental referral. This project promoted early education and intervention to reduce ECC. It was the purpose of this project to demonstrate the successful integration of well-child and well-dental visits into a combined same day event. Under the request of the local dental clinic, children who did not have visible tooth eruption yet and those who had seen a dental provider less than 3 months prior were not sent for dental referral.
Sample and setting
The setting for this project was an Indian Health Service pediatric clinic in a small hospital located in the plains of the northwestern United States. The dental clinic was across the hall from the pediatric clinic. The pediatric clinic was routinely staffed with one pediatric nurse practitioner, serving as the sole primary care provider, one nurse, one nurse's assistant, and two receptionists. The full service dental clinic was routinely staffed with three general fulltime dentists, one endodontist, one contract general dentist, one pediatric part-time dentist, one part-time oral surgeon, one dental hygienist, one receptionist, and eight dental assistants. Indian Health Services in conjunction with Medicaid provides the main source of pediatric health services reimbursement.
This AI reservation community is a sovereign territory with a population of approximately 11,000 people. The community water supply is not fluoridated. Pender's (1982) Health Promotion Model (HPM) was used in this project to better understand both the problems and potential solutions to poor pediatric oral health. ECC was understood as a disease with contributing factors across the social ecologic framework. More than exploring individual level attributes, the HPM combined social, family, policy, and structural dimensions into understanding the problem of ECC in the project setting.
Theoretical framework
The HPM explains that individuals interact with their environment, each serving to transform the other. Nurse practitioners are part of this environment and can exert a positive or negative effect on the adoption of health promoting behavior by children and their caregivers. The endpoint of the HPM is improving health promoting behavior through nursing action. These constructs were operationalized in this project to reduce ECC by improving pediatric oral health care through interdisciplinary assessment and collaboration.
Sample characteristics
All children birth to 5 years presenting to the AI pediatric clinic for a routine well-child visit (n = 47) during a 2-week period were eligible and invited to participate. All 47 dyads with ages ranging from 1 week to 67 months (M = 27.81 months, SD = 20.62) consented to participation. To Figure 1 Diagram depicting participant flow through assessment, allocation, follow-up, and analysis. Children aged 0-5 and their caregivers (n = 47) participated in this project designed to improve oral health access and track completed referrals for prevention of early childhood caries. The caries risk assessment was completed with all infants older than 6 months. The oral examination was initiated with all participants but clinical findings were only assessed if the infant had any teeth erupted.
be eligible for the caries risk assessment, the child had to be at least 6 months old or have had their first tooth erupt (see Figure 1 ).
Data collection
Montana State University Institutional Review Board approval (#KT050615) and Tribal Institutional Review Board approval (#15-01) were granted prior to project implementation. Caregivers provided written informed consent prior to participation, and were provided with a signed copy of the document. The primary care provider explained to subjects and caregivers their right to withdraw at any time and that their decisions to participate would not impact the care they received. Caregivers accompanied their child throughout the intervention. No financial incentives were offered.
Instrumentation
Data collection tools included a customized data collection sheet, dental referral tracking slip, and the Oral Health Risk Assessment Tool (OHRAT) for the caries risk assessment (Boulter, Crystal, Duncan, Keels, & Ramos-Gomez, 2011) . Clinicians who pilot-tested the OHRAT administered the assessment in just 2 min during the well-child visit. Additionally, they increased identification and referral of high-risk patients from 11% to 87.5% (Boulter et al., 2011) . The 17 yes/no items consist of six risk and four protective items for caries and seven items related to clinical findings. Each child is then designated by the primary care provider as low or high risk for caries development (see Table 1 ). Items are not scored but instead provide opportunities to discuss each factor with the caregiver and inform the judgment of the primary care provider whether or not to refer the child for a dental appointment. It is important to note that the OHRAT was adapted specifically for use by nondental providers (Boulter et al., 2011) , reflects the best available evidence for caries risk assessment (Twetman, 2016; Twetman, Fontana, & Featherstone, 2013) , and is endorsed by the American Academy of Pediatrics and the National Interprofessional Initiative on Oral Health.
The primary care provider completed the Smiles for Life Curriculum (Clark et al., 2010) and successfully completed supervised oral health assessments before beginning this project. The supervising dentist confirmed her clinical findings and endorsed her referral decisions in all cases.
Procedure
After completing the informed consent process, the primary care provider completed the caries risk assessment for participants 6 months old or with first tooth eruption. Next, the primary care provider conducted a knee-to-knee oral health screening (Clark et al., 2010; on all children, even those without teeth, to familiarize the child and the caregiver with the process. The primary care provider documented clinical findings for those with teeth. During these procedures, the primary care provider provided age-appropriate guidance on promoting healthy oral health behaviors such as caries Note. The population size was N = 145 and total sample size was n = 47. All eligible dyads consented to participation in the project. The age range was 0.25-67 months (M = 27.81, SD = 20.62). Visit duration range 3.0-8.83 min (M = 4.73, SD = 1.28). WCC, well-child check; n, sample size; M/PCG, mother or primary caregiver. Two risk factors are based on the mother or primary caregiver's oral health. a Eligibility was determined by at least 6 months of age or with first tooth eruption. Two participants were older than 6 months without first tooth eruption and one participant was 1 week old and had first tooth eruption. b The child is designated high risk for caries if any of these risk factors or clinical findings are documented yes. c Clinical findings were assessed in those with first tooth eruption (n = 36). d Dental referrals were not based on high/low caries risk. Dental referrals were only made for those with first tooth eruption (n = 36) who had not seen the dentist in the past 3 months and without untreated decay. , 2012) . Finally, the primary care provider made a dental referral using a referral tracking slip for those children whose first tooth has erupted and who had not been seen by a dentist in longer than 3 months. In referral cases, the primary care provider instructed the caregiver to present their referral slip to the dental clinic staff immediately after their well-child visit for the well-dental visit and informed them that same-day appointments were readily available. The referral slips received by the dental clinic were counted at the end of each day to determine the success rate of the referral process from the pediatric clinic. This was the outcome measure of this project. Dental procedures performed by the dental team were not measured.
Results
Caregivers of children eligible for the caries risk assessment (n = 38) were assessed for their caries risk and protective factors (Boulter et al., 2011) . Caregivers were asked if they had active decay in the past 12 months (yes; n = 26, 68.42%) and if they had a dentist (no; n = 13, 34.21%). The primary care provider recorded affirmative responses from caregivers for children's Medicaid eligibility (n = 38, 100%), frequent snacking (n = 29, 76.32%), continual bottle/sippy cup use with fluid other than water (n = 20, 52.63%), medical special needs (n = 2, 5.26%), established dental home (n = 19, 52.78%), application of FV treatment in the past 6 months (n = 14, 36.84%), twicea-day brushing (n = 11, 28.95%), and use of fluoride supplements (n = 3, 7.89%).
Clinical findings on those with tooth eruption (n = 36) were as follows: white spots or visible decalcification (n = 23, 63.89%), visible plaque accumulation (n = 20, 50.56%), restorations (i.e., fillings; n = 15, 41.67%), obvious decay (n = 9, 25%), and gingivitis (n = 1, 2.78%). Ten children (27.78%) had healthy teeth. Participants were classified as high risk (n = 35, 91.10%) and low risk (n = 3, 7.89%) for ECC.
Children with first tooth eruption (n = 36) who had positive clinical findings (n = 29, 80.56%) and/or who had not seen a dental provider in the past 3 months were given same-day dental referrals. Seven children were not referred as they had seen a dental provider in the past 3 months and had no untreated dental decay. Twenty-one dental referrals were successfully completed (72.41%).
The duration of each visit ranged from 3.0 to 8.83 min (M = 4.73 min, SD = 1.28). All caregivers (n = 47, 100%) indicated they would consent to having FV applied to their children at well-child visits if this service was offered at the pediatric clinic.
There was one unexpected result with an infant aged 1 week who had four primary teeth erupted. Because of young age, normally this participant would not be eligible for a caries risk assessment, but was assessed because of dentition. The caries risk assessment score for this case may have slightly skewed the results as these questions are not directed at newborns.
Additionally, there were two subjects who were older than 6 months and did not have first tooth eruption. A caries risk assessment was completed in these two cases, but not the clinical assessment of teeth. All caregivers were provided with age-appropriate education about ECC prevention as many parents did not know they needed to take care of the teeth even before they have erupted.
Discussion
The principal benefit to participation in this study was access to oral health education and early intervention through the dental referral process. Caregivers openly discussed age-appropriate oral health practices and had their questions answered. Risk factors and protective factors for ECC were discussed. The most important result of this project was that 74.1% of those referred were seen by the dental clinic.
Most children involved in this project were classified as high risk for ECC. Over half of the children were found to have visible plaque accumulation and one quarter had obvious decay. Restorations were found in more than one third of subjects and nearly two thirds had white spots or visible decalcification in the past 12 months. Caregiver's experience of active decay in the past 12 months was a prominent high risk factor for pediatric ECC in this sample population. Other common risk factors reported in over half of the subjects include continual bottle/sippy cup use with fluid other than water, frequent snacking, and being Medicaid-eligible.
Protective factors were less prevalent in this sample. Slightly over one quarter of children who had teeth brushed them twice daily, and just over one third have had FV applied in the past 6 months. All caregivers reported they would consent to FV application at well-child visits if it was offered at this venue. Nearly half of the children with first tooth eruption had never seen a dentist, and of those who had, the majority were treated for ECC.
The outcomes of this project were congruent with those found in the literature. The caries risk assessment confirmed that this pediatric AI population was at high risk for ECC development (U.S. Department of Health and Human Services, 2000, as cited in Schroth et al., 2009 ). This intervention also proved to be easily implemented into a routine primary care visit as suggested by Pierce et al. (2002) and could potentially take less than 4 min when implemented in routine practice without the introductions, rapport building, and consent procedures required for this project.
More children visit a primary care provider than they do a dental provider (Hale et al., 2008) , placing the primary care provider in an opportune position for oral health interventions described in this project. Evidence suggests that pediatric primary care providers should routinely assess pediatric oral health status at well-child visits and facilitate dental home establishment by the first year of life (Hale et al., 2003; Nowak & Casamassimo, 2002) . The results of this study confirmed that more children see the pediatrician than see the dentist.
Findings from this project add to the growing body of evidence that interprofessional education improves oral health. Braun et al. (2015) found that a similar oral health education program for nondental professions increased 16-fold the proportion of young, low-income children receiving oral health prevention services from a medical professional.
Future study should focus on the extent to which the integration of the oral health interventions can be deployed under routine circumstances to reduce ECC in this community (Riddle & Clark, 2011) . Sustaining the project based on the positive findings would involve the reallocation of staff time to integrate oral health screening, education, and referral into well-child visits.
The application of FV in the pediatric clinic is another area for future study. All caregivers reported they would consent to FV application if it were offered in the clinic. This finding aligns with the current evidence in that ECC development can be reduced with routine FV application at 6-month intervals at well-child checkups by a primary care provider (Arruda et al., 2012; Holve, 2006) . Children ages 6 months to 5 years who are at high risk for ECC receive the most benefit (Lawrence et al., 2008) . Lewis et al. (2009) reported that most primary care providers reported routinely assessing patient's oral health status, but not applying FV even though research teams have consistently demonstrated significant reductions in dmfs scores with FV applications during well-child visits (Kranz et al., 2014; Slade et al., 2011; Weintraub et al., 2006) . Reported reductions have varied from 18% to 25% in a 2-year study (Lawrence et al., 2008) . Holve (2006) reported reductions in dmfs of 35%. Arruda et al. (2012) found that children ages 4-17 who received FV application at 6-month intervals had an overall 40% reduction in dmfs. Those who received two applications had a 49% reduction and those with only one application had a 31% reduction in dmfs. Thus, any FV application is helpful, but the greatest benefit occurs when applied at routine 6-month intervals. Marinho, Worthington, Walsh, and Clarkson (2013) , in a review of three decades worth of FV studies, reported an average 43% reduction in dmfs and noted that FV confers substantial caries inhibiting effects in both permanent and primary teeth.
In addition to being an effective means of ECC prevention, routine FV application is also cost-effective. Quinonez, Stearns, Talekar, Rozier, and Downs (2006) found that FV applied at 9, 18, 24, and 36 months of age by primary care providers was more cost-effective than no varnish in providing an additional 1.52 cavity-free months per child between 9 and 42 months of age. Coupled with the understanding that FV is cost-effective and reduces ECC, the openness of parents and caregivers to having FV applied in the pediatric setting is an important finding of this project.
A strength of this project was the proximity of the dental and pediatric clinic. Providing medical and dental services in the same setting is one way to improve access to oral health care for AI families and underscores how the design of healthcare facilities can promote health. The integration of medical and dental services has been modeled by the Kalispell Indians at their Camas Washington Clinic (Kalispel Tribe of Indians, 2017), and the Northern Cheyenne Indians (Indian Health Service, 2017) at their Lame Deer Montana Clinic. The Coquille Indians of Oregon have included this model as a goal in their strategic plan for the future (Coquille Tribe, 2017) .
A limitation to this project was the short duration. Though the sample size was ample, 2 weeks of data collection may not reflect typical attendance at the pediatric clinic. A second limitation was trying to accommodate same-day referrals near the close-of-business. In these cases, collaboration with the dental providers to facilitate hours of service later into the evening or next-day or same-week appointments should be considered. Additional measurements that would have strengthened this study include evaluating how caregivers comprehended the health education handouts and long-term follow-up with families to learn if they continued to visit the dentist regularly.
Conclusions
In conclusion, project results demonstrated that this pediatric oral health promotion and prevention project in a nondental, AI setting was both feasible and effective for delivering three evidence-based elements of ECC prevention. Project stakeholders were pleased to see that findings in this rural AI setting were like those reported by Braun et al. (2015) , Pierce et al. (2002) , and recommendations from the Academy of Pediatrics (American Academy of Pediatrics, 2011; American Academy of Pediatrics Division of State Government Affairs, 2013; Hale et al., 2008; Hale et al., 2003) , demonstrating that interprofessional collaboration may be an essential and cost-effective element to solving the multifaceted problem of ECC (Indian Health Service Division of Oral Health, 2011). Oral health is important to overall health, and thus should be incorporated into routine well-child visits.
